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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments filed 9/9/2005 with respect to claims 1-15, 25, 28-32, 34-37 have 
been considered but 1-12, 25, 28, 29, 35-37 are moot in view of the new ground(s) of rejection. 

2. Applicant's arguments filed 9/9/2005 with respect to claims 16-23 have been fully 
considered but they are not persuasive. 

The Applicants asserts, "Decker teaches that a voltage is driven through the multiplexers 
by the amplifiers 700. Accordingly, Decker relates to a voltage mode operation and does not 
teach a charge mode operation as recited by claims 16 & 19." 

In response, the Examiner respectfully points out that Decker teaches another 
embodiment having circuit configuration as disclosed in Figs. 2-6 without for the differential 
amplifiers 700 of the CDS circuit (detailed shown in Fig. 7) so that the column-output lines may 
alternatively be selectively connected via switch transistors directly to the array readout lines. 
See Decker, col. 10, line 67 - col. 11, line 5. In view of the above, the integrated charge in the 
active pixel sensor (detailed shown in Fig. 4) is directly output to the array readout lines via 
switch transistors (Decker, col. 1 1, lines 5-22). Thus, the Examiner submits that Decker meets 
the limitations of claims 16-23 as set forth below. 
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Claim Objections 

3. Claim 1 is objected to because of the limitation of "a_readout circuit" in line 14 of the 
claim. This limitation should be changed to —the readout circuit--. 

Claim 13 is also objected because of the limitation of "the first bus" in line 7 of the claim. 
This limitation should be changed to -the second bus- to comply with the specification and 
drawings. 

Claim 21 is also objected because of the limitation of "a un-amplified pixel output signal" 
in line 2 of the claim. This limitation should be changed to —a pixel output signal— to comply 
with the specification and 1 12 first paragraph rejection as set in the previous Office Action and 
the currently amended independent claim 19. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 16 - 23, 31, 32, 34 & 39 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Decker et al (US 6,512,546 Bl). 

Regarding claim 19, Decker discloses a method comprising: 
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(a) selectively enabling a supergroup select circuit (5 to 1 Mux 212; Fig. 2) from a set of 
supergroup select circuits (a set of circuits inside 5 to 1 MUX driven by LINE_SEL_TOP [0..4] 
to enable selection of each line_top0 to line_top4 shown in Figs. 2 & 5) and a series-connected 
group select circuit (transistors CSTO & CTS5 connected to line_top0 shown in Fig. 5; similarly 
CST1 & CTS 6 connected to line_topl and so on) from an associated set of group select circuits 
to electrically couple a charge mode read-out amplifier (PGA 218, col. 4, lines 1-6) to a 
respective set of subgroup select circuits (transistors TEO, TO0,...TO329 shown in Fig. 3); 

(b) when the series-connected group select circuit and supergroup select circuit are so 
enabled, enabling a pixel output signal to pass from each subgroup select circuit of the respective 
set of subgroup select circuits in a sequential charge mode manner (see Fig. 12A for sequential 
output; col. 10, line 67 - col 1 1, line 22 and col. 13, lines 20-41) through the series connected 
group select circuit and supergroup select circuit to the charge mode readout amplifier (see Figs. 
2, 11& 12). 

(c) disabling the group select circuit to electrically isolate the charge mode read-out 
amplifier from the respective set of subgroup select circuits (see Figs. 1 1 & 12 and col. 13, lines 
20-41, wherein the group select circuits CST0-CST329 are sequentially turned on and off to 
sequentially isolate buses TCRL0-TCRL329 from outputting signals to the amplifier 218 right 
after each of the signals was read out). 

// is noted that the supergroup select circuits are taken as the set of circuits inside of the 
TOP 5 to 1 MUX 2 12 only. 
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Regarding claim 20, see the analysis of claim 19 for repeating the same operations with 
respect to another series-connect group associated with the supergroup select circuit and a 
respective set of subgroup select circuits for the imaging device to function as disclosed (see 
Figs. 2, 3,5 & 12). 

Regarding claim 21, see the analysis of claim 19. 

Regarding claims 22 & 23, also see the analysis of claim 19, wherein disabling the 
supergroup select circuit occurs after a pixel output signal has passed from each subgroup select 
circuit in the respective sets of subgroup select circuits associated with each of the group select 
circuits through the supergroup select circuit and to the charge mode read-out amplifier (see Fig. 
12 for sequential output of pixel signal by sequentially enabling and then disabling supergroup 
select circuit). 

Regarding claim 31, Decker discloses an imager device comprising: 

groups of image sensors (groups of even and odd columns of pixels coupled to bus 

TCRL0...RCL329; Figs. 3-5), each group comprising a plurality of columns (group TCRLO 

comprising even column selected at transistor TEO and odd column selected at transistor TOO) of 

an image sensor array; 

a plurality of column select circuits (transistors TEO and TEO; Fig. 3), each of which is 

coupled to an output from a column of sensors (col. 5, lines 42-56); 
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a plurality of group select circuits (CST0...CST329; Fig. 5), each of which is coupled via 
a first bus (bus line_top0. . . .line_top4) to outputs from the column select circuits associated with 
a respective one of the groups (col. 6, lines 35-44); 

a readout circuit (218, 22) connected to outputs of said group select circuits, the readout 
circuit comprising a charge mode amplifier (PGA 218; col. 4, lines 1-6); 

a controller (202, 204; Fig. 2) for providing control signals to the column select circuits 
and the group select circuits to selectively enable the respective column select circuits and group 
select circuits to pass signals in a charge mode manner from the sensors to said readout circuit 
one sensor at a time (see Figs. 1 1 & 12; col. 10, line 67 - col. 11, line 5 and col. 13, lines 20-41 
for sequential output of signals in a charge mode manner from pixels to the readout circuit). 

Regarding claim 32, it is clear that the sensors comprise active pixel sensors (see Fig. 4; 
col. 6, lines 20-35 and col. 13, lines 55-56). 

Regarding claim 34, Decker discloses an imager device comprising: 

an array of image sensors organized into supergroups (5 supergroups indicated by 

line_top0 ...line_top4 coupled to 5 to 1 Mux 212; Figs. 2, 3 & 5) comprising groups (groups of 

even and odd columns selected at CST0...CST329; Figs. 3 & 5) of subgroups (even and odd 

columns selected at TE0, TO0...TE329, T0329) of image sensors; 

subgroup select circuits (TE0, TO0...TE329, T0329), each of which is coupled to 

outputs of the sensors of a respective subgroup (see Fig. 3; col. 5, lines 42-56); 
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group select circuits (CST0...CST329; Fig. 5), each of which is coupled to outputs of 
subgroup select circuits associated with a respective one of the groups (col. 6, lines 35-44); 

supergroup select circuits (a set of circuits inside 5 to 1 MUX driven by LINE_SEL_TOP 
[0..4] to enable selection of each line_top0 to line_top4 shown in Figs. 2 & 5), each of which is 
coupled to outputs of group select circuits associated with a respective one of the supergroups; 

at least two group buses (TCRL0...TCRL329), each group bus coupled to outputs of the 
subgroup select circuits associated with a respective group (see Figs. 3 & 5); 

a common output bus (line_top0. . .line_top4; Fig. 5) coupled to outputs of the group 
select circuits and to a readout circuit (218, 220; Fig. 2), the readout circuit configured to amplify 
signals received from the image sensors (col. 4, lines 1-6); 

a controller (202, 204) for providing control signals to the image sensors to produce a 
readout signal and to the supergroup select circuits, group select circuits, and subgroup select 
circuits to selectively enable the respective supergroup, group, and subgroup select circuits to 
pass output signals in a charge mode manner from the image sensors to the readout circuit one 
sensor at a time (see Figs. 1 1 & 12; col. 10, line 67 - col. 1 1, line 5 and col. 13, lines 20-41 for 
sequential output of signals in a charge mode manner from pixels to the readout circuit). 

Regarding claim 39, see the analysis of claim 34, wherein "a first bus for each group 
coupled to the outputs of the associated subgroup select circuits" is indicated by each of buses 
TCRL0 . . . TCRL3 29 shown in Fig. 5. 
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Regarding claims 16-18, see the analyses of claims 19-21, wherein each subgroup select 
circuit (transistors TEO, TO0,...TO329 shown in Fig. 3) coupled to a plurality of pixels (a 
column of pixels). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-3, 7-12, 25, 28, 29, 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Decker et al (US 6,512,546 Bl) in view of Takahashi et al (US 4,551,634). 

Regarding claim 1, Decker teaches an apparatus comprising all limitations as analyzed in 
claims 34 and 39. Furthermore, Decker teaches a first isolation circuit (each of 
selection/isolation circuits containing transistor CST0...CST329) coupled to each first bus (each 
of buses TCRL0. . .TCRL329; Fig. 5; col. 6, lines 35-44). However, Decker does not teach that 
the first isolation circuit comprising a switch for selectively connecting the first bus to a 
predetermined voltage. 

Takahashi teaches a multiplexing circuit in which a third transistor (23-x) is added in 
addition to selection transistors (21-x and 22-x) to clamp the voltage level of each non-selected 
channel (isolated bus) to ground so that mutual interference such as noise, crosstalk between 
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neighboring selected and non-selected channels are prevented. See Takahashi, Fig. 2, col. 1, 
lines 45-55 and col. 3, line 15 - col. 4, line 15. 

Therefore, it would have been obvious to one of ordinary skill in the art to improve signal 
integrity of the imaging apparatus in Decker by implementing a switch (i.e., a transistor) in the 
first isolation circuit for selectively connecting the first bus to a predetermined voltage (i.e., 0V 
ground) to eliminate mutual interference between neighboring buses as taught by Takahashi. 

Regarding claim 2, it is clear in Decker that the sensors comprise active pixel sensors (see 
Fig. 4; col. 6, lines 20-35 and col. 13, lines 55-56). 

Regarding claim 3, Decker discloses a second bus (Iine_top0..,line_top4) coupled to the 
outputs of the group select circuits and the readout circuits (see Figs. 2, 3 & 5). 

Regarding claim 7, Decker also discloses that each group select circuit comprises a 
transistor switch (transistor CSTO for group TCRLO, and so on; Fig. 5) with a respective gate 
terminal for receiving a control signal (sel_in_top; Fig. 5) from the controller, wherein when the 
switch is turned on, the group select circuit is enabled to pass signals from associated subgroup 
select circuits to the first bus (line_top0. . .line_top4), and when the switch is turned off the group 
select circuit is disabled from passing signals from the associated subgroup select circuits to the 
first bus. See Figs. 5 & 12; col. 13, lines 20-41 . 
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Regarding claim 8, it is clear in Decker that each subgroup select circuit comprises a 
transistor switch (transistor TEO for even column selection, TOO for odd column selection; Fig. 
3) with a respective gate terminal for receiving a control signal (EVEN, ODD; Fig. 3) from the 
controller, wherein when the subgroup select circuit switch is turned on, the subgroup select 
circuit is enabled to pass signals from an associated subgroup of sensors, and when the subgroup 
select circuit switch is turned off the subgroup select circuit is disabled from passing signals 
from the associated subgroup of sensors to the first bus. See Decker, col. 5, lines 42-56. 

Regarding claim 9, it is also clear in Decker that the controller (202, 204) is configured 
for generating the control signals to enable and disable the group select circuit switches and the 
subgroup select circuit switches in a predetermined sequence (see Figs. 1 1 & 12; col. 13, lines 
20-41 for sequential enabling and disabling each group select circuit). 

Regarding claim 10, Decker discloses that the controller (202, 204) is configured to 
provide the control signals (sel_in_top) to enable the switches (CSTO...CST329; Fig. 5) in the 
group select circuits sequentially, and, while a particular group select switch is enabled, to enable 
the subgroup select circuits (TEO, TO0...TE329, T0329; Fig. 3) associated with the particular 
group select circuit sequentially, one at a time (see Figs. 12A-C; col. 5, line 36 - col. 6, line 10; 
col. 7, lines 29-44 and col. 13, lines 20-41). 



Regarding claim 11, see the analysis of claim 9. 
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Regarding claim 12, also disclosed is that each group select circuit comprises a pair of 
NMOS transistor switches (see Fig. 5 for transistors CSTO and FTO for group TCRLO, and so 
on). 

Regarding claim 25, see the analyses of claims 1 and 34. 

Regarding claim 28, Decker discloses a step of organizing groups of subgroups of said 
sensors into supergroups (supergroups, each comprising subgroups/columns of pixels in 2 groups 
of TCRLO, TCRL5 and so on selected by a set of select circuits inside 5 to 1 Mux 212 for 
selecting each supergroup coupled to each line_top0 ...line_top 4 shown in Figs. 2 & 5; also see 
claim 19), wherein the outputs of group select circuits associated with a supergroup are 
connected to a respective supergroup select circuit (see Figs. 2, 3 & 5). 

Regarding claim 29, Decker further discloses a step of coupling each supergroup select 
circuit to an associated second bus (bus at the output of 5 to 1 Mux 212; Fig. 2), wherein the 
readout signals from each sensor in supergroup will travel through said second bus (Figs. 2 & 5). 

Regarding claims 35 & 36, as clearly taught by Takahashi, the predetermined voltage is a 
ground potential. See Takahashi, col. 3, lines 49-52 and col. 4, lines 10-15. 
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Regarding claim 37, Decker shows that the common output bus (Iine_top0...1ine_top4) is 
connected between outputs from the group select circuits (CST0...CST329) and the readout 
circuit (218). See Figs. 2, 3 & 5. 

6. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Decker et al 
(US 6,512,546 Bl) and Takahashi et al (US 4,551,634) as applied to claim 1 and in further view 
of Nair et al (US 6,366,320 B 1). 

Regarding claim 4, Decker and Takahashi do not teach that the group select circuit is 
approximately equal to the square root of the number of subgroup select circuits. However, as 
taught by Nair, an imaging device (Fig. 1) comprises a plurality of multiplexing levels, wherein 
the number of group select circuits (7 group select circuits 180-186) is approximately equal to 
the square root of the number of subgroup select circuits (50 subgroup select circuits 130-179). 
See Nair, col. 4, lines 3-10. 

Therefore, it would have been obvious to one of ordinary skill in the art to configure the 
imaging device of Decker in view of Takahashi such that the number of group select circuits is 
approximately equal to the square root of the number of subgroup select circuits so as to 
optimize readout speed and helps minimize power consumption as taught by Nair, col. 1, lines 
64-67. 

Regarding claims 5 & 6, although Nair, Decker and Takahashi do not specifically 
disclose that a ratio of the number of subgroup select circuits to group select circuit is in a range 
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of 15:1 and 30:1 as required in claim 6 (this is also within the range of 10:1 and 40:1 required in 
claim 5) 5 Nair suggests, in col. 1, lines 29-37, that modern imaging arrays can be very large and 
future arrays are expected to be even larger which requires modification on circuit design. 
Therefore, it would have been obvious to one of ordinary skill in the art to make a ratio of the 
number of subgroup select circuits to group select circuit in a range of 10: 1 and 15:1 as an 
alternative circuit configuration depending on a size of a modern image sensor to balance readout 
speed. 



Allowable Subject Matter 
7. Claims 13-15, 30 & 38 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 

Regarding claim 13, the prior of record fails to teach or fairly suggest the limitations of 
claim 13, in combination with independent claim 1 and intervening claim 3, that includes "a 
second isolation circuit coupled to each second bus for selectively isolating each supergroup 
from the readout circuit, the second isolation circuit comprising a switch for selectively 
connecting the [first] second bus to a predetermined voltage." It is noted that the Applicant 
is required to comply with the objection set in section 3 above. 

Regarding claims 14, 15 & 38, these claims depend from claim 13. 

Regarding claim 30, the prior art of record also fails to teach or fairly suggest the 
limitation of claim 30, in combination with its intervening claims 28, 29 and independent claim 
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25, that includes "the step of selectively applying the predetermined voltage at each second 
bus." 

Conclusion 

S. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nhan T. Tran whose telephone number is (571) 272-7371. The 
examiner can normally be reached on Monday - Thursday, 7:30am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571) 272-7593. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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DAVID OMETZ 
IUF1RVISORY PATENT EXAMINER 



